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Section L (Amendments to the Claims) 

Please amend claims 1, 12 and 36, and withdraw claims 12-36, as set out below in the listing of 
claims 1-36 of the application. 

1. (Currently Amended) A precursor composition comprising at least one tantalum species 
selected from the group consisting of: 

(i) tethered amine tantalum complexes of the formula (I): 




wherein: 

each of R\ R^ and R^ is independently selected from the group consisting of H» C1-C4 
alkyl, silyl, C^-Cz cycloalkyl, C1-C4 alkylsilyl, Q-Cio aryl and nitrogen- 
containing groups such as NR^^, wherein R*^ and R' are the same as or different 
from one another and each is independently selected from the group consisting 
of H, CrC4 alkyl, and C3-C8 cycloalkyl, or alternatively NR^R^ may be 
represented by the molecular moiety 




wherein m = 1, 2, 3, 4, 5 or 6; 
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R'* is selected from the group consisting of C1-C4 alkylene, silylene (-SiH2-), CrC4 



dialkylsilylene and NR^, wherein is selected from the group consisting of H» 
C3-C8 cycloalkyl and C1-C4 alkyl; and 

n is 1, 2, 3, or 4, but where R* is silylene, Ci-Ca dialkylsilylene or NR*, n must be 1; 

(ii) tethered amine tantalum complexes of the formula (ZI): 



each of R\ R^, R^ and R^ is independently selected from the group consisting of H, CrC4 
alkyl, silyl, C3-C8 cycloalkyl, C1-C4 alkylsilyl, C6-C10 aryl and nitrogen- 
containing groups such as NR^^, wherein R^ and R^ are the same as or different 
from one another and each is independently selected from the group consisting 
of H, CrC4 alkyl, and Ca-Ca cycloalkyl, or alternatively NR^R^ may be 
represented by the molecular moiety 




(ID 



wherein: 




wherein m = 1, 2, 3, 4, 5 or 6; 
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is selected from the group cottsisting of C^Ca alkylene, silylene (-SiH2-X C1-C4 
dialkylsilylene and NR^, wherein R^ is selected from the group consisting of H, 
C3-C8 cycloalkyl and CpC4 alkyl; and 

n is 1, 2, 3, or 4, but where R'* is silylene, CrC4 dlall^lsilylene or NR*, n must be 1; and 

(iii) tantalum amide compounds of the formula (HI): 

(R*R^5.nTa(NR'R')„ (III) 

wherein: 

e aob of R^ — R ^ - is ind e p e nd e ntly s e leotod from the group oonsioting of alkylysilyl; 
€ a oyoloQlkyl, Ci rG ^ alkylailyl, CyC i a cuyl, or altomativoly at least one of 
NR^R^ OF and NR^K* may be represented by the molecular moiety 




wherein m = 1, 2, 3» 4, 5 or 6 . and wherein when only one of NR'R^ and NR^R^ 
is said molecular moietv 




the other of NR'R^ and NR^R"^ has substituents R' and R^ in the case of NR'R^ 
and R^ and R^ in the case of NR^R^ which are the same as or different from one 
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another and each is independently selected from the group consisting of C i-Cj^ 
aJkvl silvi, C,-C« cvcloalkvL C,-C j alkvlsilvL and C^-C^ arvL and 

n is 1,2, 3, or 4. 

2. (Original) The precursor composition of claim 1, further comprising a solvent for said 
tantalum species. 

3. (Original) The precursor composition of claim 2, wherein said solvent comprises a 
solvent species selected from the group consisting of Ce-Cio alkanes, Ce-Cio aromatics, 
and compatible mixtures thereof. 

4. (Original) The precursor composition of claim 2, wherein said solvent comprises a 
solvent species selected from the group consisting of hexane, heptane, octane, nonane, 
decane, toluene and s^lene. 

5. (Original) The precursor composition of claim 1, comprising at least one tethered amine 
tantalum complex of formula (I). 

6. (Original) The precursor composition of claim 1» comprising at least one tethered amine 
tantalum complex of formula (II). 

7. (Original) The precursor composition of claim 1, comprising at least one tantalum amide 
compound of formula (HI). 

8. (Original) T)^-N,N'-dimethyIethylenediamino-trisKiimiethyiaminotantalum 

9. (Original) Bis-diethylamino-tris-dimethylaminotantalum. 

1 0. (Original) ii^-N,N '-diethy lethy lenediamino-tris-dimethylaminotantalum. 

1 1 . (Original) ti^-N J^^'-dimethylpropanediamino-tris-dimethylaminotantalum, 
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12. (Withdrawn) A method of forming Ta material on a substrate from a precursor, 
comprising vaporizing said precursor to form a precursor vapor, and contacting the 
precursor vapor with the substrate to form said Ta material thereon, wherein the 
precursor comprises at least one tantalum species selected from the group consisting of: 

(i) tethered amine tantalum complexes of the formula (I): 




wherein: 

each of R', R^ and R^ is independently selected from the group consisting of H, C1-C4 
alkyU silyl, Q-Q cycloalkyl, C1-C4 alkylsilyl, Q-do aryl and nitrogen- 
containing groups such as NR^^, wherein R^ and R^ are the sanoe as or different 
from one another and each is independently selected from the group consisting 
of H. CpCa alkyl, and Ca-Cg cycloalkyl, or alternatively NR^R^ may be 
represented by the molecular moiety 




wherein m = 1, 2, 3, 4, 5 or 6; 

R* is selected from the group consisting of C1-C4 alkylene, silylene (-SiH2-), CrC4 
dialkylsilylene and NR*. wherein R' is selected from the group consisting of H, 
Ca-Cs cycloalkyl and Ci"C4 alkyl; and 

n is 1, 2, 3, or 4, but where R* is silylene, CrC4 dialkylsilylene or NR*, n must be 1 ; 
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(ii) tethered amine tantalum complexes of the fonnula (IT): 




wherein: 

each of R*, R^, R^ and R^ is independently selected from the group consisting of H, Ci-Q 
alkyl. silyl, Ca-Cs cycloalkyl, C1-C4 alkylsilyl, Qj-Cio aryl and nitrogen- 
containing, groups such as NR^^, wherein R* and R^ are the same as or different 
from one another and each is independently selected from the group consisting 
of H, C1-C4 alkyl, and C^-Cs cycloalkyl. or alternatively NR^R^ may be 
represented by the molecular moiety 




wherein m = 1, 2, 3, 4, 5 or 6; 

R* is selected from the group consisting of Ci-Q alkylene, silylene (-SiH2-)» C1-C4 
dialkylsilylene and NR^ wherein R^ is selected from the group consisting of H. 
Cs-Cg cycloalkyl and Ci-Ca alkyl; and 

n is 1, 2. 3, or 4, but where R* is silylene, C1-C4 dialkylsilylene or NR^, n must be 1; and 

(iii) tantalum amide compounds of the formula (HI): 
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(R'R'N)5^Ta(NR^R\ (III) 

wherein: 

oaoh of R* — R" * i s indopondontly solootcd from tiio group conoigting of alkyl> silyl, 
€ ^ Ca oyoloQlIc y ^U C^ -G 4 allc>1ailyl> C^ -G^ ^ ary^l, or altomativ o ly at least one of 
NR^R^ OF Md NR^R^ may be represented by the molecular moiety 



CH2 
/ ^ 



wherein m = I, 2, 3, 4, 5 or 6 . and wherein when only one of NR^R^ and NR^R^ 
is said mol ecular moiety 



CH, 

[■ — 



u. ^"^^ 



the other of NR^R^ and NR^R^ has substituents R^ and R^ in the case of NR'r^ 
and R^ and R'' in die case of NR^R^ which are the same as or different from one 
another and each is mdependentlv selected fit)m the group consisting of C^-Ca 
alkvl. silvL Ci-C^ cvcloalkvL q-C ^ alkvlsilvl- and C^-Cj n aryl,^ 



nis 1,2, 3, or 4. 
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13. (Withdrawn) The method of claim 12, wherein said material formed on the substrate is 
TaN. 

14. (Withdrawn) The method of claim 12, wheieui the precursor composition further 
comprises a solvent for said tantalum species. 

15. (Withdrawn) The method of claim 14, wherein said solvent comprises a solvent species 
selected from the group consisting of Cg-Cio alkanes, Q-C|o aromatics, and compatible 
mixtures thereof. 

16. (Withdrawn) The method of claim 12. wherein said solvent comprises a solvent species 
selected from the group consisting of hexane, heptane, octane, nonane, decane, toluene 
and xylene. 

17. (Withdrawn) The method of claim 12, comprising liquid delivery chemical vapor 
deposition of the Ta material. 

18. (Withdrawn) The method of claim 12, comprising deposition of said Ta material on said 
substrate by a technique selected from the group consisting of chemical vapor deposition 
and atomic layer deposition. 

19. (Withdrawn) The method of claim 12, wherein the substrate comprises a microelectronic 
device structure. 

20. (Withdrawn) The method of claim 19, wherein said Ta material comprises TaN or 
TaSiN. 

21. (Withdrawn) The method of claim 20, further comprising metalizing said substrate after 
deposition of said Ta material thereon. 

22. (Withdrawn) The method of claim 20, further comprising forming a ferroelectric thin 
film on the substrate. 
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23. (Withdrawn) The method of claim 12, wherein said Ta material comprises TaN. 

24. (Withdrawn) The method of claim 12, wherein said Ta material comprises TaaOj. 

25. (Withdrawn) The method of claim 12, wherein said Ta material comprises BiTa04. 

26. (Withdrawn) The method of claim 12, comprising liquid delivery chemical vapor 
deposition of said precursor to form TaN on the substrate. 

27. (Withdrawn) The method of clami 26, further comprising metallizing the substrate with 
copper. 

28. (Withdrawn) The method of claim 26, further comprising forming a ferroelectric thin 
film on the substrate. 

29. (Withdrawn) The method of claim 12, wherein the precursor composition con^rises -q^- 
NJ^'-dimethylethylenediamino-tris-dimethylaminotantalum. 

30. (Withdrawn) The method of claim 12, wherein the precursor con^)osition comprises bis- 
diethylamino-tris-dimethylaminotantalum. 

31. (Withdrawn) The method of claim 12, wherein the precursor composition comprises t|^' 
N,N'-diethylethylenediamino-tris-dimethylaminotantalunt 

32. (Withdrawn) The method of claim 12, wherein the precursor composition comprises x^- 
N,N '-dimethylpropanediamino-tris-dimethylaminotantaium. 

33. (Withdrawn) The method of claim 12, comprising liquid delivery chemical vapor 
deposition. 

34. (Withdrawn) A process for making a tantalum complex of formula (I): 
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(R^)^ Ta NPfR^ 



wherein: 



each of R\ R\ and is independently selected from the group consisting of H, C1-C4 
alkyl, silyl, C3-C8 cycloalkyi, C1-C4 alkylsilyl, Q-Cio aryl and nitrogen- 
containing groups such as NR^R^. wherein R*^ and R^ are the same as or different 
from one another and each is independently selected from the group consisting 
of H, C1-C4 alkyl, and C3-C8 cycloalkyi. or alternatively NR^R^ may be 
represented by the molecular moiety 




wherein m = 1, 2, 3, 4, 5 or 6; 

R'* is selected from the group consisting of C1-C4 alkylene, silylene (-SiH2-)> CrC4 
dialkylsilylene and NR^, wherein R^ is selected from the group consisting of H, 
C3-C8 cycloalkyi and C1-C4 alkyl; and 

n is 1, 2, 3, or 4, but where R* is silylene, C1-C4 dialkylsilylene or NR*. n must be 1; 

said process comprising reacting a compound of formula (IV) with LiNR^(R'^)nNR^Li: 
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(IV) 



wherein - R^ and d are as defined above. 



35. 



(Withdrawn) A process for making a tantalum complex of formula H: 




(ID 



wherein: 

each of R\ R^ R^ and R^ is independently selected from the group consisting of H, Ci-Ca 
alkyl, silyl. Cs-Cg cycloalkyl, CrC4 alkylsilyl. Q-Cio aryl and nitrogen- 
containing groups such as NR^R^, wherein R^ and are the same as or different 
from one another and each is independently selected from the group consisting 
of H, CrC4 alkyl, and Ca-Cg cycloalkyl, or alternatively NR*R^ may be 
represented by the molecular moiety 



CH 




wherein m = 1, 2, 3, 4, 5 or 6; 
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R"* is setected from the group consisting of CrC4 alkylene, silylene (-SLH2-), CrC^ 
dialkylsilylene and NR^, wherein is selected from the group consisting of H, 
Ca-Cg cycloalkyl and C1-C4 alkyl; and 

n is 1, 2, 3, or 4, but where R^ is silylene, C1-C4 dialkylsilylene or NR^ n must be 1; 
said process comprising 

reacting TaXj with LiNR^(R*)JslR^Li to yield a compound of formula (V): 




wherein R^ -R^ and n are as defmed above and X =^ CI, Br or I; and 
reacting the compound of formula (V) with LiN(R*R^), 
wherein R^ and R^ are as defined above. 
36. (Withdrawn) A process for making a tantalum amide compound of the foimula (ID): 
(R*R^N)sH.Ta(NR'R'Xi (IH) 

wherein: 

each of R^ — is indopondontly oolootod from tho group consisting of 04 .-6 4 alkyl, 9ilyt> 
€ a Cg oyoloQlkyl, Gy ^ A allcylsilyl, C^ - Cw oryl, or altomativol y at least one of 
NR'R^ of and NR^R^ may be represented by the molecular moiety 
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(CH2). 



/ 



wherein m = 1, 2, 3, 4, 5 or 6 . and wherein when only one of NR^R^ and NR^R^ 
is said molecular moietY 



the other of NR'R^ and NR^R^ has substituents R' and R^ in the case of NR^R^ 
and R^ and R^ in the case of NR^R^ which are the same as or different from one 

another and each is independently selected from the group consisting of Q -Ca 
alkvL silvi. Ci-Cg cvcIoalkyL Ci-C^ alkvlsilvL and C^ ^ ^sl arvt- and 

n is 1, 2, 3, or 4; 

said process comprising 

reacting compound (TV) with LiNR^R'*: 




/ 




(IV) 



wherein R'-R^ are as defined above. 
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